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E.S.L. Study Group Meeting 

21, 22, 23 June 1954 

INTRODUCTION 

During the thres-day period 21-23 June 1954 the so- 

called Study Group of the Edwards Street Laboratory held 

a conference to discuss the entire concept of coastal and 

harbor defense, and the problems associated with effecting 

such defense. The conference was a scientific symposium; 

. M  . - *  *- prepared papers were presented, followed by apirit-ea discus- 

sion from the floor. Meetings were held both morning and 

afternoon, for three days, with an informal discussion follow- 

ing dinner on 21 June, and a formal meeting the evening of 

22 June. 

While the following notes of the conference have been 

eOited, it should be kept in mind that the discussion was 

argunentative (in the most precise connotation of the word), 

that the viewpoint of the conferees may have changed during 

the cor.ference. and that individual members may have supported 

a noint for the sake of furthering discussion even though the 

stated position was not that of the individual. 

The essential conclusions reached during the conference 

are given in the abstract. The announced agenda of the sym- 

posium,a list of the attendees at the conference, and a copy 

of the technical sections of the ESL Contract, Contract Nonr- 

609(02). with the Office of Naval Research, are enclosed as 

*pr>pij"p 
>JJ.lVf.v'i 



SECRET 

-2- 

Annexes A, B, and C respectively. Annex D Is a summary of 

the conferer^e prepared by the Director of the Contract, 

L.W. McKeehan* 

The notes of the conference were deciphered and edited 

by the undersigned. 

S.D. Elliott 

M»L. Wledntann 

E.G. Pollard 

SECRET 
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ABSTRACT 

1. The subject of the conference is Harbor Protection and 

Coastal Defense. Two situations are envisioned, limited 

warfare, such as the Korean engagement, in which "conven- 

tional" weapons used in World War 11 will be employed, and 

all-out total warfare in which nuclear weapons will be used. 

Defense concepts in the first case are quite different from 

those in the second; they are therefore considered separately* 

2. In limited warfare, probably away from the shores of the 

United States, the maintenance of sea lanes and harbors at 

both ends of the supply line will be of utmost importance 

to support an expeditionary force. 

2.1  Modern mine warfare is at present advantageous for the 

AtiUa cker. Ths types cf triggering »nech*mi*w« — aceu«. 

2.2 

tic, magnetic and pressure, combinations of these three, 

delays and ship counts — all make the conventional 

sweeping methods at the least uneconomical, if not 

entirely incapable of clearing a mined channel with 

confidence. 

The above is recognized in the Navy, if not by all 

portions thereof. Since the cards are stacked against 

the minesweeper, it is undesirable to spend any con- 

sidsrable effort in developing sweeping techniques and 

equipment which are designed to put up mines with 

SECRET 
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speciaiized triggering mechanisms, such as the 

pressure mine. Any research and development should 

be directed toward detection and neutralization of 

any type of mine which the enemy may choose* 

3*  The most effective defense against any attack begins with 

intelligence concerning the enemy*a plans. In this area 

scientists, such as those at ESL, may contribute by ad- 

vising intelligence as to the areas to be explored to 

the greatest advantage. 

4*  Immediately after the departure of the enemy from his own 

bases, long range detection and interception of the attack- 

ing vehicles should be put into effect* 

4*1  Tremendous expenditure of scientific effort and material 

procurement has been devoted to the solving of the 

problem of interception of high flying aircraft. 

Similar effort is required before detection and inter- 

ception of low flying aircraft, surface vessels and 

submarines — any of which is well-adapted to mining 

tactics — can be accomplished with effective attrition 

of enemy forces well away from the defended shores. 

4-2. Several different types of detection are being studied, 

such as long range low frequency passive listening 

called LOFAR, low frequency active sonar, LORAD, which 

SECRET 
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will achieve ranges in the tens of miles in very 

deep water, but will not be effective over the 

Atlantic Continental Shelf, and others* Compara- 

tive analyses are required to determine the probabil- 

ity of detection by each one of these under different 

conditions and specific recommendations made as to 

the location of these devices to achieve the maximum 

PfiVHr*Hi?M    r»J      Aff*flnAfO    ltfl»i*.<ar»Cf -  , 0_ — — —    •»_.« w   »»—. •****>   %# • 

4.3  The probable effectiveness of an offshore patrol by 

aircraft equipped with the best of ASW instrumenta- 

tion should be analysed with particular attention to 

the extent to which such a patrol can usefully sup- 

plement other detection methods. 

4*4  The technical problems of coordinating all information 

w»«.**v«» w.w MM WM« -»-»*• »*»•**» m^w^     w»w» MA%I  w v «**!«»«*, jr o«u 9  j^li •"* 

ticularly with a view to determining how far such co- 

ordination can be made automatic, and how possibly 

conflicting information should be weighted. The 

administration of an information center which collects 

all pertinent information, performs the necessary 

analysis, and controls the interceptors should be 

studied with care* 

5* No long range system of detection and interception promises 

to be wholly effective and anjr such system should be backed 

up by coverage in the region from the harbor entrance to about 

SECRET 
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50 miles offshore, particularly in the relatively shallow 

waters of the Atlantic Shelf. To the knowledge of those 

present at the conference, no effort is presently being 

put into development of a suitable system for this area. 

6.    World War II harbor entrance defense equipment is under- 

going evaluation at NEL. As soon as the results of this 

evaluation are known, all harbor entrances should be 

modernized accordingly. 

7*    Much more thought could be given to the possibilities of 

creating sterile channels hostile to mines. In this con- 

nection, chemical and biological means of treating harbor 

water and bottoms to provide greater visibility for mine 

hunting, or otherwise to influence the environment unfavor« 

ably to the attacker might be profitably investigated* 

8.    In spite of all the precautions taken to detect the enemy 

before his arrival, some mine layers are likely to pene- 

trate the outer defenses. It is the field of last ditch 

defense and harbor clearing that ESL has spent the majority 

of its effort in the last three years. A report on its 

conclusions as to the method of dealing with air~laid mines 

will be published this summer. Some further experimental 

work remains. 

8.1  Mine watching by an array of range-only Moving Target 

indicator radars. Work this summer will be designed 

SECHET 



to ascertain the vulnerability of this method to rain 

and sea clutter. 

8,2     Passive listening to the arrival of mines on the bottom. 

If data confirm the unique signatures of mines dropped 

from below the surface, mines laid by submarines and 

surface craft can ba located and the methods recommended 

for subsequently finding and neutralizing air-laid mines 

can be applied. 

8*3 Mine countermeasures vessel* Its design and equipment 

are now being studied. A prototype should be operated 

before this study can be said to be complete. 

3.4  Navigation of the mine countermeasures vessel and 

navigation of all ships using a harbor which has been 

mined requires further study, evaluation of various 

means, and possibly further experimental work. 

$• The power oi   nuclear weapons  is  such  \Aml>  uiiw wlivle Itatruor 

&nd its supporting population becomes the target. The use 

of small atomic weapons on purely military targets was 

discussed, and it was believed that retaliation would be 

immediate and with the most powerful weapons available. 

Consideration of special defense against limited nuclear 

attack is not sufficiently different from that against 

a hydrogen bomb, nor would such warfare continue long 

enough to Justify research in this field. 

SECRET 
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10. The probable damage resulting from a contaminating nuclear 

explosion in a harbor area would be so great, and the re- 

mining radiation would continue to be dangerous for such 

a tine, as to make the reoccupatlon of a harbor thus attacked 

problematical over a period of months and possibly years. 

10*1 Evacuation of key harbor operating personnel is impera- 

tive in order that alternate harbors may be employed* 

30*2 Since the war would be effectively won by the enemy 

if the civilian population were not protected, evacua- 

tion of the whole population from an area under probable 

impending attack should be seriously studied. 

11. The most probable present method of delivery of an atomic 

weapon is by high flying aircraft* However, the possibility 

of delivery of a nuclear- time bomb before the beginning of 

hostilities to the waters of a harbor by innocent-aaeming 

surface craft or sneak submarine snouid not b« ignored. 

During hostilities a submarine could destroy a harbor from 

well offshore by launching a guided missile with a nuclear 

war head. It is not probable that a nuclear mine will be 

triggered as are conventional mines, since the value of a 

single ship is small compared to the value of the harbor 

The logistics of a nuclear war will probably not demand the 

support of a large overseas land force. However, considera- 

tion must be given to the improvement of small harbors to 

SECRET 
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be used as alternates to the major harbors which may be 

destroyed* 

11.1 An even better alternative, because more flexible, 

would be the use of -eachheads. The sites for these 

should be studied from the point of via* of local 

land transportation as well as other points of suit- 

ability. The development of landing-craft freighters 

should be undertaken. 

12.   The best defense against a nuclear attack is, as was discussed 

in connection with conventional warfare, intelligence, attack 

on enemy bases, long range detection and interception. No 

effort should b«* -pared to strengthen ourselves in the hither- 

to neglected areas of protection from an attack by sea. 

SECRET 
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ESL Study Group Meeting 21 June 

The first day of the meeting was begun by 
A. Patterson, who introduced E.G. Pollard 
and set the tone of the meeting. 

Mr. Pollard began by stating that the Edwards Street Laboratory 

is at the cross roads; the Navy*s requirements in the present 

extension, of the contract ara significantly different from what 

they have been in the past. We are now being asked to contri- 

bute discussion, thought and recommendations, with little accompany" 

ing hardware. For the past three years, largely at Beavertail, 

we have been working on what might have been termed phase I of 

the program — experimentation. From this phase we are to pro- 

duce a report this summer. 

However, the coast defense problem is still far from solved. 

We are still more vulnerable to mining than wa were at the begin- 

ning of the project, while conventional mine-sweeping is much too 

expensive for the results to be expected. 

We have never discussed the overall problems of mining and mine- 

count ermeasures; this conference is intended to pull the subject 

together and stimulate discussion of ideas — the nor© radical the 

better. 

The problem may be divided into two portions, dealing with (1) 

sown mines, and (2) immediately destructive nuclear mines. 

We are interested in the concept of "defense" against both types, 

WamimW9mWmmmmmmmmmm, „,   ,      ,      • mmmwtmVKmmwe'm»m*mmmm*mmv^m m   „ I    ->.   n-,,1   ^  r,-~-   1?* 
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which is a different concept from that of "cleaning up" now held 

by the Navy. This latter would be most inadvisable with atomic 

mines• 

What are our opportunities for defense? First, there is the 

detection of the vehicles which will be leaving mines. 

CD Information gathered by intelligence, to increase the prepara- 

tion time before the attack. Scientists can undoubtedly contribute 

to this aspect of defense. The Beacon Hill group examined the 

matter of intelligence in another connection and produced some 

valuable idee a-. In connection with our task, for example, the 

existence of certain types of low-flying aircraft in the enemy•s 

stockpile might indicate an interest on his part in air dropping 

of mines. Or knowledge that he has been indulging in a certain 

type of reconnaissance would point up the type of attack ha was 

contemplating. 

(2} Detection by underwater sound of the approach of enemy sub- 

marines. Long range detection allows time for preparation and 

interception. Whattype of detection gives the greatest promise? 

Is the answer in the LOPAR being produced by project Jeaebel? 

We should consult Tyrrell of that project and learn all we can. 

Is there a possible enemy countermeasure tp this type of detection, 

and if so, should shorter range instruments be placed far out in 

the ocean? What measure of control of friendly traffic is re- 

quired? 
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(3) Are there electromagnetic effects produced by approach- 

ing enemy craft which can be picked up at low frequencies, and 

which have so far been ignored? 

(4) In the field of radar and visual spotting, have we sufficiently 

considered the possibility of countermeasures? What is the relative 

advantage of the MTI rader? We should consider the possibility 

of sabotaging the splash spotting radar vrith a number of small 

surface explosions. Will such sabotage equally confuse the MTI? 

We should give thought to anti-countermeasures in this field. 

(5) How about various types of sneak craft? Have we a suitable 

defense against a missile like the V-l which might be very effec- 

tive against a harbor. How could we cope with submarine-launched 

large scale torpedoes or propelled mines? 

(6) Have we fully considered the requirements for detecting 

mines laid from surface and subsurface vessels? 

(7) We have worked on the detection of mines after laying, which 

falls into the pattern of the Navy's present thinking* 

($) Can we propose a method of handling a harbor after an attack? 

If we can produce a plot of locations of laid mines, is it feasible 

to navigate around the danger areas? 

(9) Should we consider sweeping in general with a view to improv- 

ing it? 

SBCRS? 
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(10) What about disarming laid mines? Would 1 kiloton explo- 

tion clear a harbor? How about a random search by a Robot, 
f 

which might be called the Monte Carlo technique? 

(11) Could the problem be simplifies by careful selection of har- 

i                         bors with regard to their vulnerability? We must consider the 

" defense of the civilian population as well as of the harbor per- 

sonnel and facilities. To what extent do we need harbors at all 

in licht of the New Look policy? Are there any radical suggestions 

| concerning harbor design and modification that we could make? 

(12) The nuclear weapon poses a new dimension to the problem. 

Since we are obviously thinking of using it, vide SAC, Strategic 

Air Command, we must think of the probability of its being used 

against us* 

i We should take ourselves very seriously in this conference and 

imagine ourselves as a body which is going to advise the Navy 

on high policy matters. We might consider two possible cases: 

a. We are going to go to war in Indo°China within a few months. 

We would have an enormous advantage over the Communists if we 

could keep our sealanes open. 

1 b. Within two years we will be engaged in an allout war with the 
5 
i. Communist world, in which the man who lands the first punch has 

the advantage. 

We would like to propose a program of research as a result of 

the discussions at this conference. 
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Pollard concluded and a general dlacusslon followed. 

C.T. Lane, who has been a consultant to CIA, believes that 

they feel intelligence will provide us with qu'te long 

advance notice of an attack. Pollard suggested that a 

conference at a suitable level with CIA would help clear 

up our thinking on this point, but that we as scientists 

familiar with the problem might aid in suggesting, for 

example, the areas in which intelligence might explore. 

H. Margenau was interested in finding exactly what can 

be expected from LOFAR, and further discussion indicated 

the desirability of studying the NEL work on LORAD and 

CORSAIR. There is little doubt that the method chosen 

for long range detection will differ in the Atlantic and 

the Pacific, largely because of the extent of the Continen- 

tal Shelf in the former. If long range detection can be 

made to work satisfactorily, we could then assume that 

mining by submarine is old fashioned and will not be 

attempted. 

F. Hutchinson threw in the notion that there may be an 

intermediate type of war — between the localised version 

in which WW II weapons are used and the allout type which 

will employ H-bomL»s — in which each side will restrict 

itself to the employment of "tactical" atomic weapons 

against purely military installations. An objection to 

this was brought out: the aide that first usss any atomic 

<EGICi T 
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weapons of whatever size and with whatever humanitarian 

application will open itself to all-out retaliation, and 

the intermediate phase would thus tend to be of very short 

duration. 

The next discussion, on mine sweeping, 
was opened by L.W. McKeehan. 

L.W. McKeehan explained the Navy*a present thinking on the subject 

of mine warfare, and estimated the possibility of its adopting 

any good ideas which may conflict with its present policy, fie 

stated that the problem of influencing the Navy's policy is not 

altogetlsr hopeless — as early as 1V51 there had been interest 

expressed in limiting the areas to be cleaned up, thus saving 

sweepers. Although sweepers are still being built, certain 

groups within the Navy realise that sweeping is bankrupt. The 

sweeper, which simulates « ship \with a somewhat wider path of 

influence) has only a certain probability of exploding a mine in 

traversing a dangerous area. The ship also has a certain prob- 

ability of exploding a mine and itself in the same traverse. 

With mines equipped with ship counters and delayed arming mech- 

anisms - both standard and tried methods of mining - the prob- 

ability of either ship or sweeper exploding a mine becomes random, 

and therefore goes up with the number of ship-sweeper passages. 

The conclusion can be easily demonstrated that there are not 

enough sweepers available, and that the investment required for 

sweeping Is thus too high. 

SECRET 
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The Navy had recognized th±3 a few years ago and was investiga« 

ting the location of mines with sonar, accompanying this develop* 

ment with the investigation of ahead-thrown weapons for destruc- 

tion* Unfortunately, as has been amply demonstrated in tests, 

the probability detection and identification of -sines by sonar 

alone is small with respect to unity so that this method is small 

with rsspect to unity so that, this method too is "insolvent". 

However, to demonstrate that the Navy is not deaf to all new 

ideas, McKeehan brought out the agenda of a meeting of high level 

officers, planned for 24 June, which listed in order of priority 

the projects of anti-mine warfare which should receive time and 

money for research and development. 

A portion of the priority list follows: 

(1} Mine watching and tracking of minelayers* 

(2} "Sterile channel" - a channel which, through fixed influences, 

can be set up to make a whole area inhospitable to mines; for 

example, a strong magnetic influence, or a strong acoustic in- 

fluence, which will either trigger a mine without blowing up a 

ship, or will "blind" it against ships* signatures. 

Pollard indicated that setting off mines 
indiscriminately in harbors would be most 
undesirable if nuclear weapons were In use. 

Lower priority general influence generators are pressure actuators 

and explosive destructors (MINT). A mobile technique for producing 

SECRET 
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strong influence at a distance from merchant ship? is included in 

this category* 

(3) Towed sweeps — a product of a long term BuShipa program. 

(4) Hiue location — development cf equipment. 

(5) Navigation for mine countermeasures vessels^ 

(6) Mine destruction (including ahead-thrown weapons). 

(7) Coastal Defense (Apparently concerning itself only with the 

administrative setup which will be required in the event of a 

defensive war.) 

(g) Explosive Ordnance Disposal. 

(9) Development of a general technique for mine hunting* 

Among the last in priority are counter-measures against specific 

triggers and modification of snips* signatures — except in the 

direction of making the latter strong enough to acutate distant 

mines. 

The conclusion seeaia to be that the Hfavy is looking for new Ideas 

in the field of wine warfare # and that all that- is needed from us 

are the ideas* 

Two or three radical suggestions, by John 
Isaacs of the MAC were offered by L,,W. 
McKeehan for consideration: 
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Xn the Castle tests in the Pacific one result of the explosion of 

a nuclear bomb was the formation of pools of sediment on the bot- 

tom in shallow waters which were for some time thereafter sonar 

blanks. This may indicate that it is unwise to blow up mines in 

areas which will require further sonar search. 

Patterson pointed out that similar 
sonar disturbances have long been 
known. 

A technique used in land mining may be applied to harbor mining, 

which is to trigger two explosive units, placed some distance 

apart, simultaneously. This would discourage sweeping by intro- 

ducing the probability that the sweeper will explode the second 

unit under itself, and makes mine watching the more attractive 

in that knowledge of the position of the entry point and local 

conditions would delimit the safe area around the mine. 

Most ox the thinking in def«iiee against uiin«o has concerned itsc_ 

with preventing the preliminaries — manufacture, delivery and 

triggering. It might be possible to counter the final and most 

significant effect of a mine — its explosion. The explosion 

consists of two parts, the shock wave and the later bubble heave 

which does the damage by causing plate deformation and, in some 

cases, actually breaking the ship's back by bending the keel. 

One counter to thiswuld be the Installation of a computer which 

would analyse the shock wave and start a counter explosion through- 

out the length of the ship, lifting it cut cf the water bodily= 
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There Is sufficient tine for this, as the bubble heave comes 

several millisecond after the burst, and an explosion can be 

propagated the length of a ship at 30,000 feet/second or faster. 

Such a lifting of the whole ship by a self-actuated explosion 

will cause no damage if the propulsive machinery and personnel are 

protected with, in the first case, shock mounts and, in the 

second case, such simple attachments as thick rubber soles. 

L.W. McKeehan has himself been in such an explosion and can 

thus report from personal experience. 

Other methods of isolating the ship from the surrounding water 

would include the formation of a blanket of bubbles around the 

hull, about one bubble layer thick. This reduces the acoustic 

signature but might have the disadvantage of reducing the pro- 

pulsive efficiency to an undesirable extent. However, this 

would be tolerated for the period of traversing dangerous waters 

at low speed. The production of bubbles bus already been used to 

shield propellers, and reduces propeller noise by up to 30 decibels. 

It is possible that a bubble layer would reduce the ship's pres~ 

sure signature and send it aft. Unfortunately, such c bubble 

layer would probably not be effective against bubble heave; but 

it is possible that energy absorbing material placed on the bot- 

tom in important area of a harbor (empty oil cans for example) 

would materially reduce the effect of the heave at the surface. 

In discussion, Hutchinsdn asked if it had been conclu- 

sively demonstrated that small cheap simulators of ships' 

SECRET 
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signatures could not be manufactured, provided engineer- 

ing talent were thoroughly applied to the problem. Elliott 

referred to a computation by Nierenberg^ reported at a 

recent meeting, which showed that pressure signature equal 

to one inch of water involves the transport of 5 x 10* 

cubic feet of water per minute. It was pointed out that 

even if such sweeping were made feasible, ship counting, 

delayed arming &nd combined signal triggers reduce its 

useful effectiveness to an extent that makes it nearly 

impossible to clear a channel with confidence. 

There was some further discussion of the use of unsinkable 

"guinea pig" vessels for sweeping; but with the possibility 

of building in directional counting mechanisms, it was 

pointed out that the guinea pigs ought all to run one 

way, creating a jam at one end or  the other in the supply 

line; 

McKeehan concluded by reporting that the Inshore Survey Program 

first recommended by the MAC is now under reconsideration by CNO, 

the Hydrographic Office, and the MAC, and will be discussed at 

Woods Hole next week. 

The afternoon session was devoted to 
tho problems of underwater detection 
by acoustic and electromagnetic means. 

W.W. Watson began by reporting on the 
Ninth Symposium on UJ verwater Sound 
held the previous week ::.n Washington, 
and attended by him and Elliott. 

^tfS^;&S? ^*5v 
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It was attended by about 400 people and consisted of two full 

days of papers, from which it can be deduced that there is a 

great deal of time and money being spent in investigation of 

this field. There were many purely theoretical papers, whose 

applications to the field of mine or submarine warfare were not 

made clear, since the meeting was classified Confidential only. 

Of interest to us particularly is the work being done at tne 

University of Texas on a statistical analysis of the probability 

of detecting mines by sonar. Thoir experiments at Panama City 

under as nearly ideal conditions as possible (i.e., a previously 

r cleared-by-hand sandy bottom) indicated a probability of 65# 

detection in a sweep, when no previous delimitation of the mined 
r • 

area had been made. The figure is the average attained afcer 

some 200 more runs. NEL reported on its correlation technique 

f as applied to long range detection, and there was work reported 
i 

in the use of sonar by underwater swimmers. 

S.D. Elliott then gave the substance of 
the paper by A. Patterson, Jr. and him- 
self presented at this meeting. 

Elliott reported on the work done at Beavertail last summer, 

in which it was found that mine splashes can be listened to 

at seme distance by submerged hydrophones, but that there is 

considerable doubt as to whether they can be distinguished, in 

<        the audio-frequency region, at least, from other sounds which 
i 

may occur in a harbor or channels. However, of great interest 
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*VwT» or absolute identification is the low frequency pattern which 

IWAXOWBU   all   drops  wl.thifi  a   few   etsCGiius,   Anil  Was   liut   fCuftd   in 

simple explosions. Mines dropped from a little below the surface 

produce the same effect, and it is deduced that this results from 

the mine actually hitting the bottom. More experimentation is 

planned with better low frequency listening devices to confirm 

this deduction. This phenomenon should be valuable in that pas- 

sive listening techniques need not then be confined to air laid 

mines, but will serve to detect these laid from surface and sub- 

surface sneak craft* 

In the ensuing discussion, the point was discussed whether 

SSL should confine its experimental investigations to this 

one point in the field of underwater acoustics, but should 

study the work of others in order to recommend an intel- 

ligently-conceived system. For example, if, after a study 

of the possibilities of LOFAR, we should find that its 

probability of detection at long ranges is low, we should 

be prepared to recommend another detection system to back 

it up. In order to evaluate LOFAR, it would be advisable 

to find out what types of sounds Russian submarines do 

indeed produce. It may be that this system of detection 

will prove its worth if only in that it will force sub- 

marines to proceed so slowly as to permit detection by other 

means. 

Members present asked to be informed concerning low frequency 

*^SffWW^^BJHffi^^T,-"    '".'   -'•'lii       *"-•*   . • "ii   i  i    «  jM—BP——PWHI    limn 11  l"    "     "••!"   i mm ,j n-   i- .    l.Jiyqfr *T -«. 3 
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sound propagation in water. Patterson stated that the 

British have been studying propagation at 10, 20 and 30 

cycles and that their conclusion is that observed inten- 

sities were not in good agreement with theory due to the 

limited knowledge of under-bottom topography and defects in 

the theory of propagation. Above 10 kc, a great deal is 

known. However, there is a lot of room for study of the 

propagation of sound in shallow water, specific recommenda- 

tions on this project having been made in a recent appointed 

group meeting in Washington* 

A.A» Evett discussed electro-magnetic 
propagation in water; much of his material 
was obtained at the Underwater Electric 
Potential meeting held in Washington 
last December* 

Ona  experiment described consisted of attempts to pick up signa- 

tures of passing vessels by means of AgCl electrodes at 100-foot 

intervals on the bottom. These were able to detect submarines 

and obtained small signals from small surface craft. However, 

there were no detectable signatures from midget submarines. 

Pollard pointed out that the necessary AC amplifiers alone would 

cost about 1500 dollars per electrode. A careful economic study 

of the cost versus performance would be required, for comparison 

with more conventional methods of detection. N0L has been measur- 

ing the magnetic field of submarines with the idea of using this 

as a method of detection from shore station. However, most areas 

of interest produce so ruch background from power lines and 

SECRUT 
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industrial installations that this la not feasible. There has 

also been investigation of the DC electric potential in ships, 

which ±3  found to be equivalent to a dipole about 3/4 the length 

of the vessel. Currents of the order of amperes are produced 

by ships at rest, which fall off with ship age, indicating that 

galvanic action is responsible. A method of identifying submarines 

which have been detected by sonar by towing an array of electrodes 

from a helicopter has been proposed and tested. It is probable 

that the potentials induced by the motion of the electrodes would 

be higher than the expected signals, and that the maximum range 

of this method would be about 200 feet. The ASQ-3 detector has 

a range of up to 600 feet. 

Dr. Hageman reported at that meeting that the maximum range of 

detecting mines by UEP is 10 yards, but that this could be ex- 

tended by towing an array a few feet off the bottom using multiple 

units £nd achieving a sweep wld^h of about 100 feet. The British 

have reached the same conclusions as we have in subproject Arling- 

ton that feeding current into the water and then moving detectors 

is so little promising that they have not spent much time or money 

or produced much hardware. 

There were two theoretical papers on the propagation of communi- 

cations frequencies underwater, in connection with sub-to-air 

coordination. With correctly designed antennae, it would be 

possible to communicate over 100 kilometers from one sub to another 

at 100 kilocycles, if neither were submerged to too great a depth* 

; ECFjyr 
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This range increases in sub-to-aircraft communication, since the 

major portion of the path is on the surface. 

The morning*s discussion was entitled 
Fission. Fusion and Total War and was 
begun by F. Hutchinson. The impor- 
tance of this topic lies in the fact 
that atomic weapons open up a new 
target — the whole harbor. 

Hutchinson began with a short description of the types of atomic 

weapons which have been made in the U.S.  The simplest type de- 

pends for triggering on blasting two pieces of material into each 

other to attain critical mass. This weapon can be placed in a 

cylinder about 11° in diameter and is limited to about 20-kiloton 

yield. There is the implosion weapon, a sphere 31" in radius 

with high explosive lenses on its periphery. This will yield from 

200 to 400 kilotons. The third is the H-bomb, the megaton weapon, 

whose packagability, dimensions, and deliverability are still in 

doubt* Thsre is tio  doubt ho*?ev?iv that the Russians lenow about 

as much as we do concerning these three weapons and have them 

available. Their cost is cheap —= how cheap is top secret, but 

somewhere on the order of the cost of a bomber. Delivery of any 

of these weapons is cheaper than that of any comparable amount of 

destructive power in conventional weapons, because of the small 

quantity of personnel and equipment committed. 

On explosion of an atomic weapon above ground, a fireball is formed 

with a surface temperature on the order of that of the sun. The 

shock wave sent out from the explosion may be regulated in range 
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and destructive power by the height at which the weapon is ex- 

ploded* Eadijttiou is produced* but this is considered insig- 

nificant* since only those areaj destroyed by the shock wave 

or thermal radiation are affected. Fission products are carried 

up with the fireball and may remain at very high altitude for 

several days before dropping out in small concentrations* Radia- 

tion effects are something else again when the bomb is exploded 

under water or in the ground. In these conditions vaporized water 

or earth are carried up with the fireball for 60-te 100,000 feet, 

where they rapidly condense, probably using the fissions pro- 

ducts » nuclei. Then they fall out, at a distance from point zero 

dependent on the winds, carrying lethal fission products with 

them. The distance of fallout was indicated by Naval Radiological 

Defense Laboratory personnel, when one of them said that with 

proper wind conditions a ben-b exploded in £e* York could kill 

all the people in Philadelphia and Wilmington with its radia- 

tion fallout. 

Most unfortunately for the understanding of this threat fey the 

people of the U.S. wnls radiation effect was at first missed by 

the scientists at Bikini because the original measurements 

neglected the effect of runoff. The importance of run-off was 

only recently discovered, and was confirmed Just last March; 

it is still classified as Secret, though it is pretty certain 

that the Russians know about it, having exploded almost all 

their bombs under sc=called contaminating conditions. The 

SECRSt' 
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British, in their Mentebello test, explodsd the bomb in the hold 

of a ship 20 feet under the surface, and the few data which have 

come over confirm these latest discoveries. 

It was suggested by Margenau that a bomb could be exploded 

at sea off a harbor, giving the population a few hours to 

evacuate, depending on the wind force.  (At Bikini the 

fallout travelled about l^Q miles in five hours)  The 

radiation level would then render the harbor unusable for 

as much as a year. 

W. Rail put on the black board a table of damage to be expected 

from the three types of nuclear weapons described above (p. 29 )• 

He pointed out from this table that the radiation effects are by 

far the most extensive, influencing, presumably, President Eisen- 

hower's recent- ststesient that t-her? would PO*-
- ha another D-»dav. 

In atomic war, the friendly troops could not enter the contaminated 

area. It also influences the choice of weapons used to Cissr s 

beachhead of mlne3. Though a 20 KT bomb exploded underwater would 

clear all the mines within a half mile, the remaining radiation 

would prevent use of the beach for several months. If there were 

some way of achieving the explosive effect without the accompanying 

fission products, atomic weapons might be useful tactically. 

There were questions concerning the best way of destroying an 

atomic mine. Could it be exploded so as to blow the essential 

elements a^art instead of into each other? 

SECRET 
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E.G. Pollard discussed the method 
of delivery of atomic bombs. 

The one presently available to the Russians is to send over one- 

way bombers. They could right now deliver between 50 and 200 

bombs over the U.S. in one raid. It is this threat that Project 

Lincoln has been studying, and they estimate that, using radar 

and guided missiles (possibly with small atomic warheads) we 

could achieve an attrition of such an attack by 60%. 

In about &  year, a new threat will be available to the enemy - 

a concerted attack could be launched from aircraft and sub- 

marines, using missiles of the V=>1 type. Once these missiles 

are launched they are very hard to stop —> our best bet is to 

intercept the carriers. It is in this phase that the long range 

detection of submarines becomes most important. 

By about I960, the intercontinental missiles of the type of the 

would be extremely difficult (no feasible plan has as yet been 

advanced) it would not be impossible, for several reasons? after 

firing they are essentially out of control, follow a ballistic 

trajectory which can be computed, and they must go very high to 

achieve the necessary distance. It would be a little like inter- 

cepting a shell in flight, but not entirely impossible. 
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The material discussed on the afternoon of 
June 22 was largely a report on the ideas 
developed as a result of the Beavertail 
activity and all falls within the region 
of what might be callied "last ditch" defense 
— after the attacker has penetrated to the 
harbor area and has disposed of his mines. 

W. Guild spoke first on the methods of limiting the area to be 

searched and cleaned up.  These would be useful probably only 

in limited warfare and have been recommended because neither 

sweeping nor attempted location of mines whose approximate posi~ 

tio*, is not previously known i3 sufficiently profitable to be 

employed. 

The methods for locating the point at which mines have been laid 

were listed, together with their advantages and limitations. 

1. Visual mine watching is limited to daylight or conditions 

of good visibility, including moonlight, under favorable circum- 

stances, and is only effective in tbo case of air-laid mines. 

Under these circumstances it is quite reliable and can locate 

splashes at a range of up to two miles to within 100 or 200 

yards. Since only a very few simultaneous splashes can be ob- 

served without confusion- a practical enemy counter-measure would 

involve dropping a large number of mines or decoys at ones*. The 

system is useful for direction of the countermeasures vessel to the 

splash point. It should work satisfactorily and would probably 

be necessary in limited regions not covered by splash-spotting 

radar, such as narrow channels3 turning baains and dock areas. 

;v. 
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2. Splash«spotting radar employs conventional equipment in 

modified form,  and yields accuracies of 100 to 200 yards at ranges 

up to 20 miles- It is useful only in the case of fcir-laid mines 

and does not function well under conditions of heavy rain or high 

sea clutter. Large numbers of simultaneous drops may be recorded. 

Gountermeasurea, in addition to those commonly used against radar, 

might involve the production of small explosions in the water to 

simulate splashes, or guided missile which would home on the radar 

beam. Such a radar installation vrcmld be useful for direction of 

the mine countermeasures vessel, and for general harbor surveil» 

lance. 

3. A range-only radar with moving target indicator (MTI) , circuitry 

has & range similar to that of the preceding, and is likewise 

only useful in the case of the air-laid mines. Its accuracy and 

reliability should bo somewhat better, since it me&sures range 

only, and the effects of sea clutter are substantially reduced. 

Similar countermeasures might be employed effectively, but rapid 

switching among several stations would confuse a homing missile. 

This apparatus vrould not be serviceable for subsequent navigation 

of the court enaea sure 3 vessel* 

In discussion, it was suggested by Mr. HcKeehan that this 

device be called the Fluctuating Target Indicator as being 

more precisely indicative of the way it works on mine 

splashes. There was some discussion of simulating splashes 

AS     t.ii.'    3>^j.»i«sii    J.A, «...•.»   c&    ii^i-,oxaii   iu-v.A4«j    aui A J. V . „L«I?.U J.y    VA J. OUJ.ll ^ U.L V«S 
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to make it hard to simulate? This was felt to be the 

Russians' problem, net ours. 

4* Tracking aircraft would indicate their path over about 200 

yards width. Even if splashes ware not seen, this limitation of 

the area to be cleaned up would be useful. Project Lincoln can 

provide this information, which could be recorded and stored in 

the Harbor Defense command post. It was here pointed out that 

the present defense doctrine Indicates that the Harbor Defense 

Commander Trill ba one and the seme as the general area of defense 

commander,, so that inter change of information of this type will 

be simply achieved. The means for radar tracking have been speci- 

fied and will be maintained for total defense and can probably 

be considered reliable, but the radars can b© jammed. 

!). Tracking submarines is a harder and less well studied area- 

Several acoustic methods, none of them foclproof, have already 

been discussed. For iinmedi&fce harbor defense, tho loop sjrstems 

using the improved Canadian cable or the sonar fence with upward 

pinging transducers might be useful* 

6. Passive listening with hydrophones cornacted by cable to the 

shore as tested at Beavertail indicated that this system can 

detect not only the surface splash, but also the arrival of the 

mine at the bottom, and i3 not limited, therefore, to air-laid 

mines. The arrival of a mine can by this means be detected at 

ranges exceeding 3,000 yards, and a array of hydrophones can 

locate i-.h<:> m-ino ho ;?n n^fr.n'n^v r-f  about ICO vard«*  Laving of 

' 
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cable is expensive, and its maintenance a continuous matter; 

hence the use of such an installation would probably be limited 

to sensitive inshore areacu 

7. Another methods of listening would employ small self=conta-.iied 

instruments which would report by transnitting acoustic signals 

the occurrancs of any noi«e«making event in their vicinity. A 

vessel regularly patrolling the harbor will listen for the signals 

and report the area in which activity has occurred. The accuracy 

of location of mines by these devices will be limited by their 

range and spacing <*<- indication of activity in the listening 

area of any one of these still leaves a large area to be searched. 

Howevere  since these will probably be used in the outer reaches 

of the harbor where alternate channels ara readily available, 

merely rerouting traffic may sufficiently take care of immediate 

danger to shipping,. 

$„    Intelligent study of a harbor before an attack will do much 

to limit the clean up area. For example, in the Golden Gate, tidal 

currents are- so strong as toremove any mine laid in that area. 

J«iU Major began the discussion of proposed 
methods of locating and dealing with mines 
after the approximate location of their entry. 

Major stated that location is not under consideration tfith atomic 

weapons, only with conventional types of which the Russians have 

an estimated 7 x 10^ units available. In discussion It had been 

pointed out that R. Beringsr's study of air-laid mines Indicated 
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that 50$ of the resting positions on the bottom were wights 25* 

of the entry pointp and &8% within 50»? therefore^ the first 

step u mine counteraeasures is to take the boat as near as possible 

to the entry point as determined by spotting. Then the short and 

medium range locators are employed to determine the mine's posi- 

tions more accurately, and lastly,, the mina is neutralised or 

destroyed. It is probable that there will be no new types of 

firing mechanisms to counter, as the present onas in combination 

are sufficiently complicated to make their sweeping impossible* 

¥„ tfithington described the success of 
the methods of navigation used at Beavertail• 

Guidance by radio from shore using the radar or visual sighting 

instruments as reference gave excellent results* This success 

was due to the fact that the helmsman was not told whers he was, 

but r«i/iier huw to get to tb.6 desired location*  The roq-iiu; si; ;:':t. 

for the rate of transmission and interception of this type of 

information has already been discovered in aircraft $ fchs tias 

factor required for a 600 knot jet aircraft to reach a destination 

within fcen iftiles is precisely that of a boat maneuvering at owo 

knots trying to reach a destination within 200 feet* 

Since the combination of a good compass and radio control with 

the helsisroa;.! directly hearing the speaker Is so staisfactory5 out 

recommendation will be that no other navigation equipment bo 

added fc© the counternieasures boat unless i';: conforms to the follow-* 

ing ivKriviza-.xi  requirement is f giving accuracy to 30 feet over a 

ite** ?.S^-S|5S?S*Sor>i&-' 
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range of 40 miles; affording means for the helmsman to steer 

to hie destination; providing a track ashore for recording the 

inspected areas; and being capable of handling unlimited traffic. 

Radar can meanwhile be used not only for mine countermeasures, 

but also for the guidance of other craft using the harbor —• 

a system very comparable to the Ground Controlled Approach and 

traffic control used at airports* 

F. Hutchinson suggested that a short range local navigation system 

could be provided by suitable designed buoys, laid on signal 

from shore as the boat reaches the observed splash position. 

From the buoy, which in its least complicated form will probably 

incorporate only a trlplane, the boat can maneuver by sonar 

indication and search the area thoroughly. This requires good 

seamanship» The use of a small optical range finder was suggested, 

complicated. Such a buoy can be designed with a simple underwater 

direction—indicating mecnanitm which could also be used by 

swimmers. At present swimmers are being directed by sonar, but 

the swiinmer-aonar-voiee method stands a very good chance of set- 

ting off a mine. Lights of high intensity were here suggested, 

ard means of increasing their underwater range were discussed. 

Illumination was admitted to be difficult because of the scatter- 

ing effect of suspended particles, but lights could be used as 

beacons to determine position, being presumably in themselves 

visible from a somewhat greater distance. Two or more buoys so 

3ECHB1 
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equipped could define an ai-ea for swimmers to cover» Suggested 

methods cf increasing the underwater transmission of light in- 

clude polarization, selection of the portion of the spectrum 

normally transmitted furthest in water, use of high intensity 

underwater flares, or pulsing of very high intensity light to 

increase its effective life. 

Hutchinson also described the Mk 2 Ordnance Locator, a detector 

of only 30 foot range, which is used to supplement sonar in areas 

where the latter is not effective. This mechanism of very simple, 

rugged design detects mines with steel -asea by detecting the 

difference in the earth's magnetic field caused by their presence. 

Unfortunately because of its short range, it must be towed very 

near the bottom; it is capable of setting off magnetically actuated 

mines, and it is not capable of detecting mines with non-magnetic 

cases. Other magnetic detectors were discussed. 

W. Rail explained that no progress has been made on Underwater 

TV since last summer*s work at Beavertail- Ranges up to ten feet 

have been attained in clear water under conditions of good ilium- 

ination. In daylight at harbor depths artificial illumination 

is not needed. The worst defect is the fact that the present 

apparatus is very difficult to maneuver and place in the desired 

location. Visits to be made later during the week to USN/USL and 

Washington may establish the fact that underwater vehicles now 

under de\'elopment can serve this purpose. 
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Evening Meeting 

EcC» Pollard conducted this meeting, which 
w£s largely taken up with consideration of 
anti-submarine measures. 

The best defense against submarines is attack against the sub- 

marine pens and supply depots* Every effort should be made to 

get Intelligence to obtain data in enemy harbors with s view 

to learning immediately when enemy submarines are located with 

nuclear weapons. 

What sources of knowledge have we concerning secret enemy sub- 

marine movements, either through intelligence or from a listening 

apparatus such as LOFAR? It is obvious from present reports 

about the difficulties of detecting French and British submarines 

by LOFAR that we need information concerning the signatures pro- 

duced by Russian submarines. 

Dr. Margenau suggested a check with Rand, 0A0 and other 

nn.tipHnn.   wooao*>(>|)    err^ijYxa    eofig^fni^?   fcn*>S.r    DPfiSflnt    fiVfillua— 

tion of our vulnerability, primarily, of course, in harbor 

are&s, and of the likelihood of nuclear bombing of particu- 

lar harbors. 

Complete defense offshore will Involve an overlap of instru- 

ments and agencies. For example, if the Navy's ASW patrols 

are adequate, without modification of components, for the 

defense of the continental United States, will such an 

airborne anit-submarine patrol unnecessarily overlap the 

functions of LOFAR? 
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A potential defense is a sonobuoy with a 20 mile range, 

arrays of these to form an automatic sonar detection net 

in conjunction with centers for maintenance and computa- 

tion (possibly the Texas Towers planned for Project Lincoln). 

It was pointed out that since such buoys do not yet exist, 

surface vessels properly equipped could maintain a constant 

listening patrol, reporting to a coordinating center. A 

properly constituted center of this sort would be charged 

with defense against surface craft and low ilying aircraft 

as well as submarines. 

It was recommended that an intsr^agency conference be set 

up to diacuss coordination of all types of Atlantic patrol. 

A total system of anti-submarine defense wa3 outlined as 

follows: 

1. Intelligence concerning submarine movements. 

2, LQFAR, Texas rowers, sonar and radar-equipped packets. 

3- But here is a gap? from fifty miles offshore to the 

harbor entrances we are undefended. This area requires 

more discussion and research. Perhaps the British 

CORSAIR (passive listening with correlation techniques) 

would be applicable in these waters, or LORAD in these 

water3, or LORAD in the Pacific (where the 2,000 fathom 

line approaches closer to shore). Aircraft will not 

be able to keep an eye on submarines in this region. 

L*¥o wcKeehan suggested the sotting up of a series of 
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listening post fences across th€> northern end of 

the continental shelf off Nova Scotia and sewing 

I the shelf with anti-submarine mines* Another sug- 
I  * 

gestion was the use of correlation echo°ranging 
I 

techniques» matters now being worked on at NEL. 
I 
I 

It would seem that detection in this region, so far 

neglected might be a very good study for ESL. NEL 

has already suggested that we study the economics 

\ of their short range correlation echo work. Aerial 

[detection of temperature differences between a sub- 

marine's wake and the surrounding water might be 

I  . practicable in this area* So might magnetic detec- 
I 

tion. The idea, discussed recently with Burbank of 

NEL, of using Mk 6 mine cases equipped as simple sono=> 

radio buoys might well have useful application here* 

4* iast^asp detection includes many techniques nAed in 

World War II harbor defense; magnetic loops (recently 

improved}, nets, hydrophones, controlled mines, and the 

wore recent short-range upward-pinging sonar fence. 

5* *?.'he few remaining submarines are now assumed to have 

reached the harbor and begun laying mines. The bottom 

- - positions of these mines can be detected by cabled 

hydrophones or sono-sono buoys* 

A similar total system for defense of harbors against air 

SKCJIJ 
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attack waa outlined: 

1. Intelligence and 

2. Long range detection have been studied by other labora- 

tories and a system has been set up under the Air Defense 

Command. As enemy aircraft break through to the Conti- 

nental 3hslf area. 

3» Coastal Defense should receive information as to their 

tracks from ADC. 

4- In the 0-50 mile zone offshore the aircraft are tracked 

by radars of types already in existance. Ultimately, 

a part of this tracking could be handled by the rada.-s 

which are also designed for splash spotting. 

5* Aircraft which have penetrated all previous defenses 

now drop mines in the harbor area. These are located 

on entry into the water by one of three means: Visual 

spotting, radar watching, or passive listening. 

6. The process of locating and neutralising mines common to 

both methods of delivery had been discussed during the 

afternoon. Pollard was optimistic about the possibility 

of opening the harbor before cleanup by causing ships 

to navigate around the known positions of mines. Captain 

Bench, on the other hand, described the extreme difficulty 

of maneuvering large vessels with the necessary accuracy. 

/.'.. u/- \ta I 
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The first part of this morning's meeting was taken 
up with a discussion of the pressure-sensing mice 
trigger for which as yet no simulated sweeping de- 
vice has been developed. 

C.T. Lane described various techniques which have been attempted, 

divided into two classes: "brute force" and deception. Under 

brute force, he listed towing a vessel - not necessarily a ship 

- which produces a pressure signal similar to that of « ship: 

The requirement for this signature (later described in more detail 

by M. Wiedmann) is a reduced pressure of at least one inch of 

water, lasting for at least eight seconds. Production of this 

reduced pressure may also be achieved by producing a vortex 

(Investigated at Beavertail), by producing long period waves, or 

by a bubble-making device. In all of these, the amount of energy 

expended for satisfactory results is of the same order as that 

necessary to drive the ship whose signature is being simulated. 

Under the deception method, he included the dsTslopsant of a 

vertical jet (being worked on by the Cook Research Laboratories) 

which will produce a positive pressure at the bottom for a time 

long enough to stabilize the pressure-sensitive element of the 

mine, and then move on, leaving the mine to think that a ship is 

passing and to explode aft of the *at-producing device and its 

containing vessel. Designs of special hulls to produce very low 

pressure signatures are also being investigated. Mr. Lane con- 

tended that there has not been enough study of the pressure- 

sensitive element itself= It might be possible to break it by 

SECRET 
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I 

I 
rupturing ics diaphragm on application of very high intensity 

low-frequency sound* Such sound mechanisms were studied in the 

twenties in connection with fog horns* 

However, as was remarked in discussion, there seems to be 

no way to beat the problem of the requirement of large 

amounts of power output; furthermore, triggers of mines 

are likely to operate with a combination or stimuli, time 

delays, ship-counting, etc*, so that investigation of a 

special sweep is not an economical way of attacking the 

problem* 

There was a lively discussion of the possible methods of 

planting an underwater atomic bomb in a harbor* Lane and 

some others argued that the enemy might wish to insure 

that any explosion in a harbor would also reduce our rorce 

by several warships and their invaluable skilled personnel, 

and might therefore arm a nuclear mine with a ship-counting 

mechanism (directional, of course) to explode it when a 

large number of ships were known to be in the harbor* This 

was countered by pointing out that if the harbor is destroyed 

anyway, as it will be after a nuclear explosion, the ships 

are useless; the Japanese made the mistake at Pearl Harbor 

of not attacking the harbor installations - the loss of 

those ships sunk was nothing compared with what the loss of 

Pearl Harbor itself would have been* Therefore, the majority 

opinion was that any nuclear weapon deposited in a harbor 
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would either be exploded Immediately upon delivery or, 

if laid before the commencement of hostilities, would 

be triggered by a simple time mechanism or by a saboteur 

ashore. Pre-war delivery of such a weapon by an innocent 

tramp steamer would be very simple, since the complete 

inspection of such craft would consume so many man-days 

as effectively to wo uy ou« noi-uw,  i-uiiaru ttxao poxnoea 

out the disquieting fact that within a few years such pre- 

war explosions will be the more effective in that so many 

nations will be equipped with nuclear weapons that it would 

be difficult to know upon whom to wreak retaliation. 

Under the guidance of Mr. Pollard, there was a 
general pooling of ideas related to coastal 
defense. There was no effort to organize these 
ideas, as this discussion was intended to en- 
courage group creative effort* The ideas as 
produced were listed as follows: 

1. the desirability of a war game study to establish the 

relative ease of attacking a harbor. The Rand Corporation 

was suggested as a source for information as to organiza- 

tion of war games. L.W. McKeehan explained that most war 

games are played with factors whose values are known and 

accepted without the possibility of personal bias? our 

first effort should be to establish the relative worth 

of various defensive systems. However, such an inquiry 

of Rand would probably fall within our charter„  though 

the actual study of total war would not. 
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2. As a corollary to the above, Margenau suggested form- 

ing a team of "Russians" to sabotage our ideas» 

3« We should knew a great deal ircre about the effects of 

a nuclear harbor explosion; there has been no such test 

made, and we should propose one with one of our number as 

an observer. We should also recommend that the British 

data from the Montebellc test be made available as soon 

as possible when permitted by resolution of the presently 

pending Congressional action on international nuclear 

relations. 

4. An Inquiry was made as to the possibility of our flnd~ 

ing mines which would be triggered by cosmic rays* Ships 

provide essentially a "hole" in the water, being more 

transparent to cosmic rays than ths water they displace. 

Two objections were made to this possibility, and therefore 

to wasting time on 3uch a study. Fir3t, our own Navy 

feels that the present triggers, acoustic, magnetic and 

pressure, rith their various combinations, delays, etc. 

are so nearly invincible, that there is no need for new 

mechanisms. If tha Russians can be assumed to have reached 

the same conclusion, there is no need for us to consider 

such weapons. Second, Ortel stated that unless there are 

good experimental data to show that the passage of a ship 

would invariably trigger a cosmic-ray actuated mine, the 
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preeuir.pt ion would be that rays aru so few and so random 

that such triggering with certainty of getting a ship on 

each exp!o3ion is doubtful. Guild added that the present 

policy i3 not to spend time trying to sweep specialized 

aiiass anyway| a single countenneasure is desired to cope 

with ail types. 

5« Thvare should be consideration given to defense from 

three types of attack, "conventional", limited atomic war 

on military targets only, or all out nuclear war. 

6. Kajor asked whether we have sufficient intelligence 

concerning the probable nature of Russian weapons in the 

event of an  immediate conflict. Those mines of which Russia 

has such a large stockpile, according to the information 

of LoW. McKeehan, are steel°cased parachute-type mines, 

similar to our Mk 25 mine3, capable of being fitted with 

various triggers. 

7* Present underwater lighting apparatus is agreed to be 

highly unsatisfactory. Whether we choose to use TV or 

divers, tho provision of suitable lights is important, both 

for illumination and for underwater navigation. The problem 

of illumination is similar to that in fog, the light scattered 

by suspended particles is partially polarized; hence polar° 

ization, or simply relocation of the lamp to provide trans- 

verse illumination on the area, studied, would be an improve^ 

went. There was some discussion of the use of gated or 
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pulsed light, not for ranging;, but to lengthen t>h* life of 

a very high intensity light source. Phyrotecnnic flares 

night also improve visibility, if only to delineate areac 

to be searched uiider water. 

Pollard, in attacking the problem of evacuating harbor areas 

in the event of an atomic attack suggested that Rail's pro- 

posal for uhe provision of small cheap helicopters (of the 

type being developed on the West Coast) to every member of 

the population be considered. This provoked a prolonged 

end spirited discussion of such things as tz'affic problems. 

9r  10., 219 and 12, suggested by various members, included 

the necessity for study of alte2-nate harbors, beachheads, 

with the necessary shallow*-draft beaehable freighters, and 

whether the logistics cf a nuclear war require the use of 

harbors at all. L.l/. McXeehan pointed out that we should 

face the fact that after a la-.>:e~scale nuclear explosion 

the likelihood ia that the harbor will never be used again, 

at least for the reminder of the wr» 

13 o There were i?ome ideas along the line of creating sterile 

channels by means of chemistry <u   biology. Can we so in- 

fluence underwater growth as t. . nede attacking submarines 

or ^.unage mines? Can we, by liberal applications of such 

h^jnicals as calcium carbonate,  ;ear up the water in a 

harbor so as to facilitate mine hunting by visual means 1 

;'.!' -bl: 



 i.n 

Az'~j  there underwater organisms which., if encouraged, v*ill 

provide illumination or their own, GO that objects newly 

introduced into the environment will show up as .'shadows? 

There ia a "Largs area hers in which we have* no background 

of is formation? it was recommended that we seek auch infor«= 

m.:\.,i;t- .from suitable people at Woods Hole. In connection 

?;i'ch sterile channels, it -aras reco.Tw^nded that we think of 

.scattering bubhle^heave reducers, such as oil cans filled 

W%%ii  &S,v, i?1 drydock and lock areas. 

!!;->    In connection with the necessity of clearing a beach<= 

head of air nes^ it was a3ked if ther;r. were a possibility of 

DiBiuir.g n  i^a^contarainating nuclear v-aapon which would put 

miaef; o^er a largo area out of action,, but which would 

alioir aX&nat immediate subsequent occupancy by our troops'? 

i}*  •.'hui-i.: wais no discussion of this; last, but it was sug~ 

g&nti:$  "onr.c- we ijhouid inform ourselves on uac twj.'.i.al and 

chair,cal -warfare as it affects coastal defense* 

The las'; afternoon of the conference was 
devoted to discussing recommendations con- 
cerning the future SSL program. 

L..W. McKoehan read a proposed Study Group 
Analysis (attached in full)- It was in- 
formally voted to take this under advi seg- 
ment 4 and to append such a report to a 
fuller account*of the three days* discussion. 

Patterson pr-^pc-ied that one of the major lieaknesset of our defense 

--•• the ccordinao-ing ox ai3 .information covcr.rnir.g the: presence cf 
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enemy submarines — be studied* He pointed out some of the 

difficulties in, for example, coordinating the information from 

two LOPAR sets. What type of data storage would be practicable 

in an overall coastal defense center? What types of computer and 

data presentation will lend themselves to use with the different 

types of information which may be available? How should such 

information be weignted? 

W.W. Watson proposed a specific program to be followed during 

the coming year. First, and of immediate importance, is to gather 

together all Information obtained in the past three years into a 

report on our proposed system for dealing with airdropped mines. 

Secondly, a job well suited to a University would be a complete 

study of harbor dispersal, Including the planning and use of beach= 

heads in lieu of harbors. Third, are the "hardware" jobs still 

remaining to be completed: the underwater acoustic study of the 

arrival of mines on the bottom, the M.T.I, radar study of splash 

characteristics and the influence of sea-clutter and rain or this 

type of radar, and possibly the equipping of an ideal counter• 

measures vessel in accordance with the recommendations of the 

boat study group. Fourth, ESL might well make a study of all 

equipment under development and report on a complete system for 

coastal defense. And lastly, there might be one or more limited 

studies performed in areas where we have unusual talent. 

Pollard agreed with the foregoing, but wished to add further sug- 

gestions * It is important that the proceedings of this conference i -j 
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be written up if It us to have any value, and he recommended a 

cosmitteo for performing this task. Next, an Immediate begin- 

ning should be made in obtaining some of the information which 

was asked for in these discussions* He recommended organizing 

study group conferences with visiting lecturers from the Rand 

Corporation, from some group familiar with the organisation of 

large quantities of diverse information, and two representatives 

of present day Navy operational mine warfare, one familiar with 

and practicing minesweeping, and one experienced in more complex 

countermeasures work including explosive ordnance disposal. 

Pollard specifically confirmed Watson's opinion on the desirability 

of making a study of an entire system of coastal defense, and 

producing a report on our conclusions, though not necessarily 

in great detail. He reaffirmed his feeling that the major area 

in which too little thinking is being done is the region from 0 

to 50 miles offshore. A group from ESL should be appointed to 

study the various methods of detection available with a view to 

making recommendations. Another group should be appointed to 

evaluate and follow up the various ideas proposed during the 

conference. And l'"?*1 -•- we should learn all we can concerning the 

dRjnage, t© harbors in particular, which will be caused by a nuclear 

explosion, recoaimend tests where information is not available, 

and summarise our findings in a report* 

Patterson then appraised our situation at the date of the conference. 

Before the end of "ho jummer the repoirt i-ecoaiffiendsd uy Watson and 
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long desired by Patterson should be completed. Material for 

this report runs back for the full three years of previous 

activity, and parts of it have been written piecemeal in the 

past. A major editorial effort will be required. As this report 

neans completion and personnel are gradually released from this 

pressing task, they can be assigned to the studies which will 

form our future program. Members present were reminded of thier 

specific responsibilities in the preparation of sections of this 

report; deadline dated were discussed. 

Concurrently with the preparation of this report, experimental 

work will be done on radar mine splash target strength measurements 

at Ft. Nathan Hale in the New Haven harbor, and on a study of 

mine bottom-collision disturbances, using facilities in the Nar- 

ragansett Bay area jointly with the Narragansett Marine laboratory. 

It was pointed out that the contract recently approved for the 

coming year includes a number of the items recossiended by various 

conferees during the past three days for further study, while 

new undertakings not Included would require negotiation with ONR 

Code 463, so that both ONR and SSL would have a mutual appreciation 

of the work in progress. Among the items for future work, the one 

which most directly ties in with our past program is the planning 

for a mine hunting boat, for Its equipment and outfitting. There 

was further discussion of the desirability of having a consultant 

or contractor plan the general type of boat suited for this task, 

since there has been no attempt in the past to design a boat for 
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just such a purpose* 

Patterson agreed that the 0-50 mile zone bounding the coastal 

area was a place where much thought and effort should be applied, 

and promised to review the findings of the low-frequency~shallow« 

water propagation committee to see if ESL could make a worthwhile 

contribution to this problem. The coordination of information 

gained on enemy movements in this area, as well as further out 

to sea was again emphasized as a problem for ESL action* 

The conference was closed amid expressions of appreciation of the 

time and effort devoted by all to the endeavor. 
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Tentative Program for SSL Conference June 21. 22. 23. 1,954 

It is intended that this conference examine the whole aspect of 
harbor protection for all kinds of warfare. One main purpose is to 
develop new ideas, rather than to go over old ground. For this reason 
the program outlined below is very tentative and represents only what 
can be discussed in the absence of any new material of greater interest. 
Any suggestions for changes will be welcome. 

June 21 (Monday) 
9:30 A.M. 

Outline of conference purpose - E.C. Pollard or A. Patterson, 
depending on the latter. 

(a) Inherent nature of problem ~ detection by intelligence, 
water transmission of sound, electromagnetic effects, visual 
observation of air and surface craft, radar observation of 

(1) Submarines, aircraft, sneak crpft, propelled mines. 
(ii) Act of laying mines 

(iii) Mine after being laid 
(b) Action to handle harbor afterward in terms of 

(i) Navigation around 
(ii) Sweeping 

(iii) Underwater swimmer de -arming or detonation 
(c) Policy to recommend for harbor choice and design in view 

of the varied ways of rendering harbors useless. 
(d) The specific nuclear weapon problem 
(e) Aporoach of the conference.  Need to look thoroughly at 

old ways of rre-jting (a) and (b) above and to look for new ways. 
Recap of history of the project. 

(f) Outline of conference method 
11:00 A.M. (After coffee break) 

L.W. McKeehan - Sweeping « its successes and failures. Present 
day attitudes and equipment. Just, how starry-eyed are 
we about trying to change Navy technique. 

12:00 Noon Rocess for lunch 
1:30 P.M. 

A. Patterson.  The Water and how sound goes in it. 
Applied~"b~road"Ty to long range and short range detection 
of anything in it. 
Speakers and discussants to be arranged by A.P. 

4:30 P.M.  Recess 
5:30 P.M. Cocktails for conferees 
6:30 P.M» Dinner at some suitable locale. 

June 22 (Tuesday) 
9:00 A.M. 

F. Hutch in :<on - Fission. Fusion and Total War 
Thx\*e hour discussion to be led by him. 

12:00 Moon.  Lunch 
1:30 P.M. 

W. Guild and J.K.  Major - Means of narrowing the search for mines. 
To include H,L. Schultz and M. Ro33nblum. 

7:30 P.M. 
General Discussion «• led by E.C. Pollard 
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June 23 (Wednesday) 
9:00 A.M. 

C.T. Lane ar.d M.L. Wledmann - Pressure Mines, why they are 
good and what can be done about them. 

10:00 A.M. 
Topics which have arisen. 

1:30 P.M.  -*——— • - 
A prqsosgd^pyarall^yjstem 

A. Patterson 
W.W. Watson 
E.G, Pollard 

Outlined till 2:30 in 20 minute pieces and discussed. 
3:00 P.M. 

Proposed program of research for whole Nav^. 
Discussion leader to be announced. 

4:00 P.M. 
What part should E£L play in this? 

5i00 P.M. 
End conference 

E.G. PST!Tard      ' 
Program Chairman 

CONFIDENTIAL 



JL — • 

ANNEX B 

ATTENDANCE AT ESL CONFERENCE - 21-23 June, 1954 

L.Wo McKeehan 

A. Patterson, Jr. 

E.C. Pollard 

W.W. Watson 

WcR. Guild 

F« Hntchinsoii 

C.H. Dench 

C.T. Lane 

H. Margenau 

L. Onsager 

W. Rail 

H.L. Schultz 

M.L. Wiedmann 

V. Withington 

RSE. Barrett 

A.A. Evett 

J.K. Major 

W.C.G. Ortel 

S«D. Elliott, Jr. 

M.J. Rose.nblum 

M.E. Purdue 

G.F. Pieper 

V-- ;*<.*?»*; 



£ 
CONFIDENTIAL 

ANNEX C . 

CONTRACT NUMBER; Nonr-609(02) 1 Hay 1954 

"Annex A (Revised)" 

SECTION A: The Contractor shall furnish the necessary personnel 
and facilities for and, in accordance with any instructions issued 
by the Scientific Officer or his authorised representative, shall 
conduct research on specified problem? in coastal defense and 
pertinent mine countenaeasures. Said research shall include, but 
not necessarily be limited to, a study of protection of overseas 
shipping terminals by this ration along with coastal defense of 
continental United States• The Government will assist the Con- 
tractor in arranging field tests and experiments at Government 
laboratories and stations when necessary for most effective accom- 
plishment of the task. 

The primary objective of this Task Order is that the Contractor 
shall provide the services of the "Study Group" heretofore organised 
under Contract Nonr~609(02), to carry out study and analysis of 
problems in coastal defense chosen on the basis of importance and 
with concurrence of the Scientific Officer* 

The secondary objective of this Task Order is the conducting of 
limited experimental research in coastal defense* Said experimental 
research will be directed toward solution of pertinent problems 
chosen by the Principal Investigator with the advice of the Study 
Group* Exploratory research leading to improved schemes of coastal 
defense shall be conducted* Support for each sxpsrissstal task 
shall be within the limits approved in writing by the Scientific 
Officer. 

The Study Group will serve as a central study and advisory group 
on specific coastal defense and countermeasures problems* Said 
services shall include, but not necessarily be limited to, the 
following: 

(a) theoretical evaluation of ideas presented from other 
organisations through the Scientific Officer; 

(b) comparative evaluation of foreign (principally the Usaited 
Kingdom) and United States effort; 

(c) specific recommendations and use of research and develop- 
ment results in coastal defense systems? and  

(d) assistance to other Department of Defense agencies, 
laboratories and Contractors at the specific request- of the Scientific 
Officer. 
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In addition to the above, said Study Group wills 

(a) Work to ascertain practicable methods of integrating 
information from all sources to obtain knowledge of tracks of all 
potential mine-flayers sufficient to permit timely counteraction* 
This will involve determining: 

1. the information that can be made available or that is 
required for adequate solution of the problem and 

2. 
mation* 

a practicable method of collecting and using the infer- 

(b) Study the validity of methods used to estimate the 
extent and duration of harbor function disablement by nuclear 
weapon attack, seek the causes of any significant differences 
among estimates of potential damage, and recommend specific means 
for resolution of any inexplicable differences among such estimates. 

(c) Study the most useful combination or combinations of 
equipments (e.g..sonar, underwater TV, navigation systems) for 
precise mine location and mine disposal, with effort focused on 
specifications for eventual outfitting and testing of the mine- 
hunting boat as a supplement or replacement for mine sweeping 
vessels. 

The initial experimental program under the contract will Include 
the following: 

(a) Study and perform experimental measurements on character- 
istic sounds of mine water entry and mine impact on bottom to 
provide data for design of a practical acoustic mine watching and 
location system. 

(b) Provide design data for a small, low-cost, self-con- 
tained device that will detect and signal the laying of mines in 
the immediate vicinity of the device. 

(c) Develop electronic systems for a Moving Target Indicator 
radar to aid in display and recording of mine splashes in the 
presence of sea clutter and fixed targets. 

CONFIDENTIAL 
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23 June 1954 

Study Group Analysis No.» 

The Study Group has spent three days (21-23 June 1954) in 

considering problems of coastal defense in (1) limited, and {2} 

unlimited, warfare (as defined in S.G. Analysis No. 1) with the 

USSR and Satellites (including Communist China) by a coalition 

of the U.S.A. and currently probable allied or associated nations. 

It is realised that the unavailability to the S.G. of good infor- 

mation as to U-S.A- cftuimltmanta and intentions in various circum~ 

stances leading to such :*arfare makes the S.G. conclusions less 

reliable than might be desirable, but these conclusions are so 

general that they are presented wfth seme confidence. 

The 3»G. considered the possibility of an intermediate scale 

of warfare, in which only fission weapons would be used on targets 

of direct military significance, without concurrent or retaliatory 

use of fusion weapons against centers of population. It concludes 

that the probable duration of such half-unlimited warfare would 

be so short that it is unprofitable to consider a research and 

development program appropriate only thereto. 

The S.G. concludes that the problems of mine countermeasures 

would be of low relative interest in ualiaited warfare. A principal 

reason for this conclusion is the belief that in unlimited warfare 

the concentrations of fighting men and war material which justify 
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heavy oversea traffic in war would abruptly cease to be profitable. 

The S.G. concludes that the need for defence of friendly 

areas at the greatest possible distance therefrom is equally neces~ 

sary in both kinds of warfare and that this requires extensive 

U.-S.A*. preparations for long-range detection and tracking (as 

preliminary to long-range counter-attack) of possible mina-laying 

and bomb-dropping or miBalls-laiifiching aircraft and of mine laying 

and torpedo-or-missile launching submarines* It is not considered 

that interest in these preparations is peculiar to coastal defense 

nor needs more attention under Contract Nonr-609(02) than that in- 

volved in making sure that the transition from long-range to short- 

range tracking is smooth and reasonably leak=>proof.  This transi- 

tion should take place outside the -wenty-fl-ve-fathom line, currently 

limiting the effectiveness of conventional unsweepable ground mines, 

or outside the range of guided missiles deliverable by submarines, 

whichever is farther out from harbors or beachheads of interest. 

(The S.G. considers that in unlimited warfare the operation of 

temporary beach-heads with good air cover and seaward defense would 

be mandatory, and sufficient, for residual logistic needs.) 

The tightening of the defense against enemy intruders pene- 

trating into coastal areas (from either the sea side or the continental 

side) needs active research and development leading to adequate 

tracking and spotting over and in channel and harbor waters, of 

possible mine-layers and of laid mines. Some of this research 

w*mm 
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and development Is the business of Contract Nw;ir-60$?CG2), and 

all of It is of direct interest to the S.G. therein. If atomic 

or thormo-nuclear weapons are identified in any such area (probably 

by their characteristic explosions) it is the opinion of the S.G. 

that neither mining nor mine countermeasures need be anticipated 

in that area for months thereafter. 

The S.G. continues to have an interest in mine-sweeping 

which will always be necessary at least as a supplement to other 

mine counterraeasures. 

Tht* 3«G*  believes there i3 further urgent utifed for active 

research and development on mine hunting vessels, their equipment, 

their navigational control and their techniques of operation; in 

order to expedite the marking and clearance of small areas (deter- 

mined by tracking and spotting) in which the presence of latent 

or active mines is most probable and most restrictive. Such 

techniques must make possible close inspection and subsequent 

recovery and study of new mines and (possibly, but not probably) 

of fission or* fusion weapons which have failed to function or which, 

as prel&id sleepers, mark an intended transition from limited to 

unlimited warfare* In this research and development Contract Nonr- 

609(02) should continue to cooperate. 

The information required in the coastal area for local xx.a 

in defense against mining comes from many sources. Its integration 



*|>*'ewpN(r*,,«iswwEB«»!=-5B*4afcj*i>'i 

.4. 
SECRET 

ESL:150:pd 
Serial GG23 
23 June 1954 

and presentation for operational use present unsolved problems 

in which the 3.G. sn?r,  t&ska appropriate to its limitations. 

Some of these problems also require work not now in the known 

program of long range tracking. 

Finally there is, in the opinion of the S.G., urgent need, 

in preparation fcr unlimited warfare, for better integration of 

coastal defense with civilian defense, and for iraprovememt of 

bothg  in order  to provide for quick transition from conventional 

harbor functions to beach head and alternate port use aftor large° 

area devastation.. The evacuation of stevedores, in large numbers, 

and of key personnel required for cargo handling and distribution, 

both in and back of the harbor to the best new (or old but un- 

damaged) places for resumption of their duties will be particularly 

essential- Diversion of released coiabai-sat and manufacturing 

manpower to unraechaniaed logistic functions will be appropriate. 

It is also considered by ths 3«G. that at the very least every 

Important port should prepare two strong point3 capable of sur~ 

vival„ to accommodate harbor control organization plus subsistence 

and a communication means, within the area that would otherwise 

to completely destroyed by a maasive attack. The supply of two 

3uch "shelter^5* .farther apart than the diameter of a large fusion 

weapon "crater8*, now seems, logical. These night be considered 

a3 storage warehouses for key personnel, for Information and for 

decontamination gear during maximum radiatfon uazard. 
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sees aot know of any adequet-a study of &* jfwt »£ 

problem dectlt with in the last paragraph, and -joncludc^i ';h*x M0& 

of existing and proposed solutions of sue): problems Is ; ioe-jl- 

a proper part of the. program authorized order Contract 'i0nr~ 

Specific rocoKimendations with respect to n*wt >r newly tU-* 

fined tasks under the Contract will follov. 

L.W. KcKcehan 
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